Objective-To determine whether a set of physical symptoms is associated with low blood pressure and to investigate the possible role of psychological factors in their occurrence.
Introduction
Considerably more attention is given to the dangers of high rather than low blood pressure in published research, which is hardly surprising when high blood pressure is both life threatening and potentially treatable.
Recently, interest has emerged in the concept of a hypotensive syndrome consisting of somatic symptoms such as tiredness, dizziness, and headaches with, occasionally, some minor psychiatric symptoms such as anxiety and depression,' although these accounts are largely anecdotal. The hypotensive syndrome is diagnosed in continental Europe, and numerous treatments are used, ranging from harmless tonics to digoxin, amphetamine, and ergotamine.' The existence of such a syndrome has been subjected to little empirical scrutiny and been termed a "non-disease,"2 although several studies have provided some support for its existence. One recent study found an association between low systolic blood pressure and both tiredness and feelings of faintness.3 An earlier study reported that both low systolic and low diastolic blood pressures were related to tiredness, though only in women.' In a study of 1302 middle aged women in which age alone was controlled for and no account was taken of other potentially confounding variables Bengtsson et al found an increased prevalence of several symptoms in those with low systolic blood pressure (below 120 mm Hg), including general fatigue, overexertion, dizziness, and a readiness to cry. 4 These rather non-specific symptoms suggest the possibility of a primary psychological disturbance. Although there have been studies of the relation between personality or mental state and hypertension,'6 little attention has been paid to a link between low blood pressure and psychological disturbance and the possible role of this link in the relation between low blood pressure and physical symptoms. To some extent this may be owing to the shortage of studies with sufficient demographic, medical, and psychiatric information on a large enough number of subjects to enable potential confounding variables to be identified and controlled for. This is the purpose of our report from the Whitehall II study.,
Subjects and methods
The Whitehall II study was set up to investigate social, occupational, and lifestyle influences on health.7 A cohort of male and female civil servants based in London underwent medical screening under standardised conditions and completed a detailed questionnaire inquiring into a wide range of physical, psychological, social, and demographic factors. The response rate, after excluding those who were ineligible, was 73% (74% among men, 71% among women). Altogether 6829 men and 3351 women completed the general health questionnaire,'a making a total of 10 180. At the time of screening, 1985-8, the cohort was aged between 35 and 55.
Blood pressure measurement-Two blood pressure readings were taken with the Hawkesley random zero sphygmomanometer after the subject had rested quietly for five minutes, as recommended by the American Heart Association.8 Conditions were standardised and the measurements taken by specially trained research nurses. The means of the two systolic and diastolic readings were calculated.
Psychological measures-The 30 item general health questionnaire was the main measure of psychiatric morbidity. It is widely used and has been validated for this study.9 The questionnaire can be scored in two ways. The conventional method takes the response "no more than usual" to an item describing a disease process as an indicator of no illness. The method suggested by Goodchild and Duncan-Jones takes the same response as an indicator of chronic illness.'0 This modification in scoring predicts cases better than the conventional scoring method'°and correlates more closely with other measures of neuroticism." It also gives a measure of both acute and chronic morbidity and is more normally distributed, making it better suited for statistical analysis. We used the modification of Goodchild and Duncan-Jones in this study, with the recommended cut off point for a case being 13 or more out of a possible 30 points.
Statistical methods-Men and women were mostly analysed separately, but when sex was controlled for it was entered as an independent variable in a linear regression model. Analyses were conducted by linear regression when the dependent variable was continuous. Logistic regression was used when the dependent variable was dichotomous (SAS computer software V6 03; SAS, Carey, United States). Confounders were controlled for by entering them as independent variables in the above models. Blood pressure was analysed mostly in quartiles rounded off to the nearest mm Hg.
Results
There were substantial differences between men and women in blood pressure, physical symptom score, and general health questionnaire score. Systolic blood pressure was divided into quartiles separately for men and women. The many potential confounding factors other than age were considered in turn. Table II shows their effects on blood pressure, symptoms, and questionnaire score when age and sex were controlled for. For ease of presentation the two symptoms are combined into a single variable. Being married compared with being single was associated with lower blood pressure and symptom and questionnaire scores. Body mass index (weight/(height2)) was divided into quartiles. Increasing body mass index was associated with increasing blood pressure and symptom scores and decreasing questionnaire score . White subjects had the lowest symptom scores, with blood pressure and questionnaire scores intermediate between scores for Afro-Caribbeans and subjects from the Indian subcontinent. Grade level, which is a sensitive measure of social class, was associated with a small but significant increase in blood pressure in the lower grades. There was a very pronounced increase in symptom score and no change in questionnaire score in the lower grades. Frequency of alcohol consumption over the previous 12 months was not significantly related to symptom score. It was, however, positively associated with blood pressure and questionnaire score. Smoking was not significantly related to symptom score or blood pressure. Smokers had slightly higher questionnaire scores. The presence of a longstanding physical illness was not significantly related to blood pressure, though it was strongly associated with increased symptom and questionnaire scores. Physical exercise was included as a binary variable. The low exercise group consisted of those who took less than one hour ofvigorous exercise a month. Low exercisers had no difference in blood pressure, but they did have lower symptom scores and higher questionnaire scores. Those who had been told in the past that their blood pressure was raised were found, as expected, to have higher blood pressures than those who had not. In addition, they also had raised symptom and questionnaire scores. Blood pressure increased the later in the day it was taken, though symptom and questionnaire scores were not related to the time of day of the examination.
The use of drug treatments was recorded at the time of the screening examination. Table III 
confounders. Age, body mass index, and questionnaire score were entered as continuous variables, with the score as the dependent variable and the rest entered as discrete variables. Men and women were again analysed separately. Systolic blood pressure (entered in quartiles) was found to be highly negatively related to questionnaire score in both men (p<O 0001) and women (p<O0OOOl). Table V shows the adjusted (least squares) mean scores for men and women for each quartile of systolic and diastolic blood pressure, with associated F values. The increase in each of these scores with decreasing systolic blood pressure was almost linear in men, but they differed little between the highest and second highest quartiles of blood pressure in women. Diastolic blood pressure shows a similar, though weaker, trend in men and has little relation with questionnaire score in women.
We analysed the questionnaire as a continuous ). This implies a 43% higher prevalence of neuroticism in the lowest compared with the highest blood pressure quartile in men and a 72% higher prevalence in women. The same method was then used to look at each of the 30 items of the general health questionnaire individually as the dependent variable in a logistic regression model (again using the scoring method of Goodchild and Duncan-Jones'0), with all the previously mentioned confounders controlled for. All relations were in the direction of greater morbidity with lower blood pressure. A wide spread of symptoms was found-for example, feeling scared and panicky, poor concentration, feeling under strain, unable to enjoy normal activities-all of which were highly related to systolic blood pressure (p<0001). None of the indicators of severe psychiatric morbidity-for example, feeling that life was not worth living-was reported significantly more often.
Discussion
These findings support the existence of a hypotensive syndrome. Dizziness-giddiness and unexplained tiredness were reported more often by those with low systolic blood pressure, which agrees with previous results.' ' The strong association between questionnaire score and systolic blood pressure is consistent with the psychiatric component of the hypotensive syndrome as used on the continent. Indeed, these physical symptoms are partly, although not entirely, accounted for by the questionnaire score. Of course, BMJ VOLUME 304 experiencing dizziness-giddiness and unexplained tiredness probably has some psychological sequelae, but the relative strength of the association of blood pressure with questionnaire score-and the fact that the association is not weakened when symptom score is controlled for-suggests that the syndrome may consist primarily of psychological dysfunction. The association with low blood pressure of a wide spread of individual items in the general health questionnaire, including feeling low, panicky, unable to concentrate, is typical of minor psychiatric morbidity (generalised neurosis) and there is no evidence of a particular specific condition-for example, depression, anxiety state.
These results are consistent with the finding of Bengtsson et al that a readiness to cry was reported more often by those with low systolic blood pressure.' It is also worth pointing out that in a study of the psychiatric aspects of hypertension the only significant relation between psychiatric symptoms and blood pressure was a "negative" one: women with low rather than high blood pressure reported trouble getting to sleep. 12 The association between hypotension and psychological dysfunction contrasts the analysis, as they were here, or if they are included, by lowering the blood pressure of subjects receiving treatment. However, 34-5% of those taking antihypertensive treatment were cases by the scoring method of Goodchild and Duncan-Jones of the general health questionnaire.'0 This proportion is similar to the proportion of cases in the rest of the sample (31%). Therefore subjects who are cases by the method of scoring of Goodchild and Duncan-Jones" are not more likely to have had their blood pressure checked by self referral to their general practitioner. This non-significant difference is even smaller than expected, given the possible psychological side effects of treatment and of labelling as hypertensive.
Labelling anticipates another possible weakness in this study-that is, that no attempt was made to control for the effect that a diagnosis of hypotension in the past might have had on current mental state. If this study had been conducted in Germany, for instance, this may have been relevant, but the fact that such an entity is more or less unrecognised in the English speaking world makes it unlikely that any of these subjects will ever have received such a label. Indeed, the association of low blood pressure with decreased cardiovascular morbidity would be more likely to have had a reassuring rather than a stigmatising effect.
Although it is tempting to speculate on possible mechanisms-for example, cerebral hypoperfusion or different degrees of monoaminergic activity-the link between low to normal blood pressure and minor psychiatric morbidity, as with the possibility of a direct causal relation, cannot at this stage be commented on.
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